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Gentlemen : 
i '  

This i s  the  t h i r d  semi-annual r epor l  on t h e  research g ran t  / I  
NsG-302-63 (and the  f i r s t  report  on supplement 1) e n t i t l e d ,  "The- 
o r e t i c a l  Research Invest igat ions i n  Plasma Physics and Magnetogas- 
dynamic s . '' 

Alfven Waves (C. K. Chu) 

Work was i n i t i a t e d  and i s  w e l l  on the way toward can- 
p l e t i o n  i n  the  s udy of A l f d n  d iscont inui t ies .  It has  
a l ready been fou l d tha t :  (1) a propagating plane Alfv6n 
d iscont inui ty  never possesses steady s t ruc ture ,  b u t  i t s  
thickness  m u s t  grow a s  the square root of t i m e ;  ( 2 )  Alfvdn 
d i scon t inu i t i e s  e x i s t  a l s o  i n  incompressible conducting 
f l u i d s  under steady flow condi t ions and hence may be ob- 
servable  under laboratory conditions.  The s t r u c t u r e  of 
such steady Alfven d i s c o n t i n u i t i e s  i s  s t i l l  being inves t i -  
gated. I n  view of the  current  i n t e r e s t  on possible  Alfven 
waves generated by space s a t e l l i t e s  (e.g. work by Foley 
and Ruderman) a m o r e  complete understanding of AlfvGn 
d i scon t inu i t i e s  seems desirable  and relevant  a t  t h i s  time. 
Dr .  Chu's work i s  being done j o i n t l y  with D r .  D. L. 
Turcot te  of Cornel1 University. 

o p t i c a l l y  Thin Radiative Shocks (P. Koch) 

An approximate method has  been developed and used t o  
f ind  the  maximum temperature behind an unsteady o p t i c a l l y  
t h i n  r ad ia t ive  shock. It was assumed t h a t  a semi-steady- 
state exis ts ,  i n  which a f l u i d  p a r t i c l e ,  as it i s  heated 
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NASA I - 3-. 5 February 1965 

During t h i s  l a s t  repor t  per iod we forwarded t o  NASA 
r e p r i n t s  of t h e  work by Dr. Sen e n t i t l e d  "The E f fec t  of 
Cmpressibil i ty on Kelvin-Helmholtz I n s t a b i l i t y  i n  a 
Plasma", which w a s  published i n  The Physics o f  Fluids ,  

RAG/ec 

Respectful ly  submitted by 

Robert A. Gsoss ' 

Professor of 
Engineering Science 

cc: Dr.  Warren F, Goodell, Jr, 
D r .  Robert J a s t r o w d  
D r ,  C,  K, Chu 
D r ,  Pau l  Koch 
Professor A,  K, Sen 
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